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advantage allows physicians to perform evaluative tests. 
Prior to insertion of a selected device, the geometry required 
for a given arrhy thmogenic site will be selected. Because the 
geometry is given before implantation, the procedure will be 
much more repeatable than existing ablation techniques. In 5 
addition, the different embodiments may be introduced at a 
depth within the heart wall that cannot be treated with 
ablation. In addition, the nonconductive embodiment may 
serve as a substrate for local controlled drug release of a 
number of beneficial pharmacological agents. 1Q 

While my above description contains many specificities, 
these should not be construed as limitations on the scope of 
the invention, but rather as an exemplification of one pre- 
ferred embodiment thereof. Many other variations are pos- 
sible. For example, a thread or suture of conductive or non 15 
conductive material could be stitched or sewn around the 
arrhythmogenic site with an appropriate delivery catheter, 
the devices could be implanted through a trocar through the 
chest such that the device enters the heart epicardially, and 
the device could be made from as yet unidentified biocom- 20 
patible materials. Other examples include a cage structure 
that would be inserted by a sharp delivery catheter into the 
heart wall and pulled back after the jacket of the delivery 
catheter was removed, or a jointed wire or ribbon that can be 
advanced from a catheter delivery system such that it closes 25 
again on itself. Accordingly, the scope of the invention 
should be determined not by the embodiments illustrated, 
but by the appended claims and their legal equivalents. 

I claim: 

1. A medical device implantable in a heart, for treating 30 
arrhythmogenic sites in the heart, the device comprising: 

a electrically inactive structure having an exposed surface 
and biocompatible at least over the exposed surface, 
said structure adapted to be chronically implanted into 
cardiac tissue within a region substantially adjacent to 35 
an arrhythmogenic site in a heart, and, when so 
implanted, altering conduction properties of the cardiac 
tissue within said region; and 

wherein the structure incorporates a coupling means for 
releasably coupling the structure to a delivery device 40 
operable to deliver the structure to the region and 
implant the structure into the cardiac tissue, said cou- 
pling means operable to enable disengagement and 
removal of the delivery device after the structure is 
implanted. 45 

2. The device of claim 1 wherein: 

said structure is selected from a group consisting of 
helical bodies, stakes, and cages. 

3. The device of claim 1 wherein: 

50 

said structure is formed of biocompatible materials 
selected from the group consisting of polytetrafluoro- 
ethylene, expanded polytetrafluoroethylene, polyester, 
polyurethane, silicon, platinum, iridium, titanium, and 
MP35N. 55 

4. The device of claim 1 wherein: 

said structure, at least over an outermost portion thereof 
that includes said exposed surface, is constructed of a 
biocompatible material selected from the group con- 
sisting of platinum black, titanium nitride, sintered go 
platinum, roughened platinum, roughened MP35N, and 
roughened titanium, whereby the effective surface area 
of the structure is enhanced to augment electrical 
coupling of the structure and the cardiac tissue. 

5. The device of claim 1 further including: 55 
a delivery catheter releasably coupled at a distal end 

thereof to said structure by said coupling means, 
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adapted for intravascularly delivering the structure into 
the heart and to said region, and further operable at a 
proximal end thereof to at least partially embed the 
structure within said cardiac tissue at said region. 

6. The device of claim 1 wherein: 

said structure includes means for delivering a predeter- 
mined pharmacological agent to said cardiac tissue at 
said region, for further altering conduction properties 
of said tissue within said region. 

7. The device of claim 6 wherein: 

said structure includes a substrate coated with a non- 
conductive controlled release matrix less rigid than the 
substrate, with the controlled release matrix being at 
least partially embedded within said tissue when the 
structure is so implanted. 

8. The device of claim 6 wherein: 

said predetermined pharmacological agent is selected 
from a group consisting of anti-arrhythmic agents, 
angiogenic growth factors, anti-inflammatory agents, 
and their combinations. 

9. The device of claim 6 wherein: 

said structure includes a rigid core material forming a 
proximal head and a distal tip, and an insulative con- 
trolled release matrix covering the rigid core material 
between the head and the tip, to facilitate use of the 
structure for electrical mapping of said tissue when the 
structure is at least partially embedded into the tissue. 

10. The device of claim 1 wherein: 

said structure includes a hollow core and a plurality of 
apertures from the hollow core open to the outer 
surface of the structure, a proximally located head in 
fluid communication with the hollow core, and a tube 
coupled to the head for supplying a pharmacological 
agent to the hollow core via the head. 

11. The device of claim 10 wherein: 

said structure further includes a non-conductive con- 
trolled release matrix forming a coating over said 
apertures, for delivering said redetermined pharmaco- 
logical agent to an innermost surface of said controlled 
release matrix. 

12. A method of locally altering electrical activity in 
cardiac tissue at a selected site in the region of the heart, 
including: 

measuring electrical activity in cardiac tissue, to identify 
a potential implantation site; 

introducing a first electrically inactive and biocompatible 
implantable device into the region of the heart, and at 
least partially embedding said first implantable device 
into cardiac tissue at the site to effect an implantation. 

13. The method of claim 12 further including: 

after said implantation, performing a plurality of electrical 
measurements in cardiac tissue proximate the site and, 
based on results of said electrical measurements, per- 
forming at least one of the following sub-steps: 

(i) determining that the implantation has successfully 
altered conduction properties as intended; 

(ii) based on a determination that the implantation has 
not successfully altered conduction properties as 
intended, removing and repositioning the first 
implantable device; and 

(iii) responsive to determining that the implantation has 
not successfully altered conduction properties as 
intended, embedding a second electrically inactive 
and biocompatible implantable device proximate the 
first implantable device and proximate said site. 



JL O O .1, H «+M-£» iu .± ic: J, ,1, 0 ,1 



5,551,^ 

21 

14. The method of claim 13 further including: 

after said performing the plurality of electrical measure- 
ments and before performing said at least one substep, 
supplying a pharmacological agent via the first implant- 
able device to cardiac tissue proximate the first 5 
implantable device. 

15. The method of claim 13 further including: 

after said implantation and before said performing the 
plurality of electrical measurements, supplying a phar- \q 
macological agent via the first implantable device to 
cardiac tissue proximate the first implantable device. 

16. The method of claim 12 further including: 

after said implantation of the first implantable device, 
supplying a pharmacological agent via the first implant- 15 
able device to cardiac tissue proximate the first 
implantable device. 

17. The method of claim 16 wherein: 

said supplying of a pharmacological agent comprises ^ 
delivering the pharmacological agent from a source to 
the implantable device via a tube coupled to the 
implantable device. 

18. The method of claim 12 wherein: 

said introducing the first implantable device comprises 25 
releasably attaching the first implantable device to a 
distal end of a catheter, using the catheter to intravas- 
cularly deliver the device to the implantation site, 
manipulating the catheter at a proximal end thereof to 
achieve said implantation, decoupling the catheter from 30 
the first implantable device and withdrawing the cath- 
eter after said implantation. 

19. An apparatus for locally modifying electrical action 
within a heart* comprising: 

an implantable electrically inactive device including tis- 35 
sue penetration means and a coupling means; and 

a delivery device having a proximal end and a distal end 
adapted for forming a releasable coupling to said 
implantable device via the coupling means, adapted for ^ 
delivering the implantable device to a designated site in 
a heart and manipulable at said proximal end to implant 
the implantable device by causing said tissue penetra- 
tion means to enter tissue; and further adapted for a 
decoupling from the implantable device and removal ^ 
after the implantation, whereby the implantable device 
remains at the site and modifies electrical action at and 
proximate the site. 
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20. The apparatus of claim 19 wherein: 

said implantable device comprises a means to deliver 
pharmacological agents to cardiac tissue at and proxi- 
mate the site. 

21. An apparatus for locally modifying electrical action 
within a heart, comprising: 

a biocompatible, electrically inactive, implantable device 
including a means for penetrating cardiac tissue to 
effect an implantation of the implantable device at a 
designated site in a heart, to modify electrical action in 
the cardiac tissue at and proximate the site. 

22. The apparatus of claim 21 wherein: 

the implantable device includes a non-conductive con- 
trolled release matrix for supplying a predetermined 
pharmacological agent to the cardiac tissue. 

23. The apparatus of claim 21 wherein: 

the implantable device, at least over an outermost portion 
thereof that includes an exposed surface, is constructed 
of a biocompatible material selected from the group 
consisting of platinum black, titanium nitride, sintered 
platinum, roughened platinum, roughened MP35N and 
roughened titanium, to enhance the effective surface 
area of the exposed surface and thereby augment elec- 
trical coupling of the implantable device and the car- 
diac tissue. 

24. The apparatus of claim 21 further including: 

a drug delivery catheter coupled to the implantable device 
for delivering a pharmacological agent to the implant- 
able device, and wherein the implantable device 
includes a hollow core in fluid communication with the 
drug delivery catheter and open to an exterior of the 
implantable device to supply the pharmacological 
agent from the delivery catheter to the cardiac tissue. 

25. The apparatus of claim 21 further including: 

a delivery catheter including a catheter distal end region 
coupled to the implantable device, said delivery cath- 
eter operable at a proximal end thereof to effect said 
implantation; and 

an electrode means at the catheter distal end for sensing 
electrical action in the cardiac tissue before said 
implantation, to facilitate locating the site. 

26. The apparatus of claim 25 wherein: 

the catheter is releasably coupled to the implantable 
device to allow a decoupling and withdrawal of the 
delivery catheter after said implantation. 

* * * * * 



